S1. Replacement of AQS with catechol and the polymerization of catechol
The problem related to the catechol-adsorption method is investigated by replacing the surfaceadsorbed AQS with catechol molecule. The replacement of adsorbed-AQS by oxidized products of catechol on N/C 900 is shown in Figure S3 ; different concentrations of catechol are used for the replacement. Figure S3 Table S2 . With potential cycling in the catechol-free 0.1 M PBS (pH 7), the AQS molecules desorb from the surface at a slow rate; thus, the charge due to adsorbed-AQS on the catalyst surface decreases. Figure S4 shows the voltammogram of AQSadsorbed N/C 900 catalyst cycled for 20 times in the catechol-free argon-saturated 0.1 M PBS (pH 7). The charge of AQS-desorption due to 20 potential cycles in catechol-free 0.1 M PBS (pH 7) is accounted as a correction factor (0.14 mC). As the AQS replacement reaction with catechol is performed by 20 potential cycling in argon-saturated 0.1 M PBS (pH 7), 0.14 mC is used to correct the AQS-desorption charge and the same is tabulated in Table 1 . From the Table S2 , it is observed that the charge due to adsorbed-AQS decreases with increment of the catechol concentration. At 1 mM catechol concentration, the decrement of the adsorbed-AQS charge and the increment of adsorbed-catechol charge is almost comparable; the ratio of the latter to former one is ~1.18. Whereas, after cycling in 5 mM catechol, the ratio is ~2.31. It further increases to ~3.81 while using the 20 mM catechol concentration. It supports the previously proposed conclusion that at higher concentration, the in-situ generated oxidized products of catechol undergo polymerization reaction either with catechol or with the formed oxidized products. [1] [2] [3] Thus, at higher concentrations of catechol, it is erroneous to calculate the active site density using the catechol-adsorption method as the polymerization reaction cannot be controlled. Whereas, with AQS-adsorption method, only one saturated adsorption peak is observed in the voltammograms of the AQS-adsorbed catalysts upto 20 mM concentration, and the base of the voltammogram of AQS adsorbed electrode matches with the background one, suggesting no polymerization or unwanted side reactions. 
